Researchers often claim that the most appropriate elicitation techniques should be chosen to capture software requirements, but: what does it mean for them? This work carried out a systematic mapping on comparisons among elicitation techniques for knowing the constructs utilized to represent their appropriateness. This study identified 43 works that utilized 58 ways of measuring the goodness of the techniques. These metrics were classified, mainly, by types of constructs such as quality, adequacy, effectiveness, quantity and efficiency. The results show the large dispersion occurring between researchers on how to select the most appropriate technique for each elicitation session and, therefore, more convergent proposals are required.
INTRODUCTION
The software requirements process, regardless the theoretical model considered (eg: [1] [2] [3] ), has as first phase, the capture of relevant information from the problem domain and the stakeholders' needs to specify the requirements that the software product must meet. To do this, there are a myriad of techniques, some of them from other disciplines such as psychology or social sciences [4] .
Because of this diversity of origins, and the intrinsic nature of each technique, its performance in capturing information from stakeholders is obviously different. Therefore, practitioners need to have methods and tools to select the most appropriate technique to be used at any time of the software development project [5] .
Most of these methods [6] [7] considered influential aspects of the context of the process that, in opinion of their authors, modulate the outcome of each elicitation session. However, in order to compare and select the most appropriate elicitation technique you need to use a metric system that faithfully represents this construct [8] .
In order to move in this direction, this study aims to gather how researchers represent the appropriateness of the techniques. For this, we have conducted a systematic mapping of the publications on elicitation techniques, used in various domain areas. If the researchers visualize the elicitation techniques in a convergent and valid way then such vision may guide future experimental work on comparisons of techniques and thus form a body of knowledge about their performance. Conversely, if there is divergence of views, there will be the need for more research proposals to determine the construct of appropriateness. Once the researchers' view is established, it is intended by the authors to continue capturing the practitioners' view proceeding to compare them and then to induce a model that represents this construct.
For the presentation of this work, the paper is structured as follows: in next section backgrounds on systematic mapping and related work are discussed, then, the research methodology is described and the results of this work are presented, finally, the conclusions and future work are shown.
BACKGROUND AND RELATED WORK
A systematic mapping study is a methodology used in other areas such as medical research, but it has been suitable for being used in areas of software engineering [9] . It requires less effort than a systematic review of literature as it provides a broader view in order to identify more and less treated areas of research. A systematic review considers obtaining more detailed information than can be processed to form a body of knowledge based on empirical evidence with certain degrees of reliability.
The main goal of the systematic mapping performed in this study is to obtain an overall quantitative and qualitative overview of existing research on the performance evaluation of elicitation techniques.
This review has noted a significant number of studies on the use of the techniques, however, there are not any researches about the techniques with a focus on establishing a unique way to measure their performance or that show the great existing diversity. Only one work, Dieste and Juristo [10] , deals with the dependent variables that represent the effectiveness of elicitation techniques in empirical studies. However, there is no further discussion of this diversity and these variables are only treated in order to generalize and obtain empirical evidence.
METHODOLOGY

Research question
The systematic mapping begins with the specification of the research questions to be answered. In this case, as it is an exploratory study, a main and three secondary questions are considered. This search string was adjusted to the formats of each database and focused on the publications abstracts. The following inclusion/exclusion criteria were considered for selecting studies:
• Scientific publications related to elicitation techniques and requirements related books were considered.
• Studies may focus on one or more techniques.
Thus, candidates could be publications on the application of a technique to a case study, descriptive and prescriptive techniques comparisons, and empirical evaluations of techniques, among others.
• No restriction on the application area of the literature was performed, as long as elicitation techniques that are used in software engineering are used.
To identify primary studies the following filters were performed:
First Filter (1F)
• Title: Each author reviewed the titles of publications contained on each database. One of them also made the opportunistic searching.
• Abstract: The abstract of those publications that were selected by their title, were reviewed by each assigned author.
Second Filter (2F)
• Full Text: Finally, publications that passed the previous filter were subjected to a revision of their contents. Those articles, in which an assigned author had doubts, were reviewed by the three authors assigned.
Classification scheme
In order to answer the research questions, the literature was reviewed focused on the following aspects of the classification scheme: Adequateness metric, elicitation techniques used, application domain, type of study, degree of reliability. 
ANALYSIS OF THE RESULTS
The results of the literature searching are summarized in Figure 1 by DCM format. After applying the filters presented above, 43 primary articles were identified. The eventual searching was the most productive, since much of the related literature belongs to conferences and in specialized journals on software requirements but which are not indexed in the selected databases.
Of these primary studies [6, , 58 constructs or ways of evaluating the performance of the techniques were identified. This means that some of the reviewed studies proposed more than one independent metric. For reasons of space it is not possible to show the detail of the information obtained from the review of the identified bibliography. However, it can be reviewed at https://docs.google. com/file/d/0BzV_sIkoJTGAXy1oSzVvOU9XZ0k/ edit. A summary of the primary papers found, with information about their origin, is shown in Table 1 .
This information was analyzed considering four related aspects with the research questions: constructs or metric by which the appropriateness of the techniques is measured, the types of studies and their relationship with these constructs, types of application domains and their relationship with the constructs, and finally, the techniques used in these studies. Each of these results is reviewed in the following sections.
Constructs of appropriateness
When the identified papers were analyzed, 58 different ways to measure the appropriateness of the techniques used were obtained. Many of these measures are quantitative and have metric shape, such as: Number of generated concepts per time unit, Figure 1 . Graphic of the searching. Figure 2 together with the number of times that are used by researchers to define the adequacy of elicitation techniques.
As can be clearly seen, Quality of information elicited is the most used construct to represent the concept of appropriateness, followed by Adequacy as such, Quantity of Elicited Information and Effectiveness.
Due to the constructs Quality level of understanding
and Quality of elicited information belong to the same concept, were joined in one construct called Quality, the same was done with the constructs Quantity of information elicited y Quantity of knowledge elicited forming the construct Quantity. On the other hand, the constructs with low incidence: Productivity, Utility, Performance, Specification and Usability, were named Others because their low use. Figure 3 shows those 6 types of constructs as final result of the characterization table and the percentage in which they are used to define the adequacy. These types will be taken into account in the rest of this article as a basis for various analyses.
Type of study
The identified papers use the constructs, in its proposals, in form of expert opinions or empirical studies. Figure 4 shows the distribution of the 43 items according to the type of study presented, being classified in 4 categories: Experimental, Theoretical, Case Study and Survey. Figure 5 illustrates the detail of the distribution showing at the same time that nearly half of the constructs are utilized in experimental articles. Theoretical proposals also have a significant proportion (33%). In this case, a preference to use the Adequacy construct by researchers is observed, that is to say, researchers claim that this or that technique is the most appropriate based in many cases on their experience and in others in the literature. They also use the Quality construct, but in a descriptive or qualitative form.
The case of the research conducted by experiments is different. In them, researchers use mostly constructs Quality and Quantity to define which technique is most appropriate based on empirical evidence from controlled experiments. In these studies, an increase in the presence of other "quantitative" constructs like Effectiveness and Efficiency is also observed, and opposite to the case of the Theoretical studies, the Adequacy construct is the least used. The articles that deal with a Case Study show a similar trend of the Experiment ones, but with very few articles. Following this approach, conclusive information cannot be extracted. Survey based studies presented the same situation, with a few of the articles. These latter types of studies mainly focus on constructs of Quantity and Quality of elicited information.
Application Domains
Among the selected articles six application domains were identified: Information Systems, Knowledge engineering, Software Engineering, Marketing Analysis, Discrete Cell Control Systems (Manufacturing), and Product design. The last three joined a group called Others, because they were not found in more than one article. This distribution is presented by Figure 6 .
As expected, most of the selected studies apply the elicitation techniques in Software Engineering domain. A significant amount of articles uses techniques in Knowledge Engineering area, since, as it is known, many elicitation techniques were first used in this discipline. Figure 7 shows the distribution of the application domain related with the constructs. In Software Engineering domain, the most considered construct is Adequacy followed by the Quality construct.
Instead, the Quantity and Efficiency constructs are mainly used in Knowledge Engineering domain. In the area of Information Systems, with much less Figure 5 . Distribution of type of study with respect to the main constructs. number of studies; focus on measuring the Quality and Quantity of information elicited.
It is noteworthy also that six studies the elicitation techniques were focused in areas of marketing, design and manufacturing.
Techniques considered
Finally, Figure 8 shows a graph of word cloud with all of the elicitation techniques studied by researchers in the 43 primary articles. On the map, the most named techniques by researchers are highlighted in larger font size. A convergence of most articles for studying the best-known techniques such as the various forms of Interviews, Brainstorming, Questionnaire, Prototyping, JAD, amongst others, is appreciated.
This studied aspect also highlights the fact that there are more than fifty elicitation techniques that have been studied and applied in areas such as software engineering, knowledge engineering and information systems areas.
CONCLUSIONS AND FUTURE WORK
Systematic mapping performed in this work showed that, despite there is a significant amount of research related to the use of elicitation techniques, there is no common way to assess their performance yet. Moreover, a great variability among metrics and / or constructs proposed in the primary studies was found. Only few cases less significant, whose authors have worked together in prior projects, use similar definitions.
This evidence is relevant because it has implications on the results of empirical research. Mainly, it is relevant for the purpose of shaping a body of knowledge to generate guidelines for requirements engineers. In particular, in branch of research such as Evidence-based Software Engineering, where aggregated evidence. The greater the diversity of constructs is used the greater the generalization is required, which means a significant loss of prescriptive information.
For this reason, it is necessary to carry out more proposals to help converging towards a unique way to measure the performance of requirement elicitation techniques.
In this direction, our planned future work aims to contrast the views of practitioners and to raise a proposal on how to find a faithful representation of the performance of the techniques.
